they would take part in a telephone-based 24 h diet recall. 23 Results: Results from 826 people completing the SFFFQ, 705 completing the FFQ 24 and forty-seven completing the diet recall were included in the analyses. The 25 dietary quality score (DQS), based on fruit, vegetable, oily fish, non-milk extrinsic 26 sugar and fat intakes, showed significant agreement between the SFFFQ and the 27 FFQ (κ = 0·38, P < 0·001). The DQS for the SFFFQ and the diet recall did not show 28 significant agreement (κ = 0·04, P = 0·312). A number of single items on the SFFFQ 29 predicted a 'healthy' DQS when calculated from the FFQ. The odds of having a 30 healthy diet were increased by 27 % (95 % CI 9, 49 %, P < 0·001) for an increase in 31 fruit of 1 portion/d and decreased by 67 % (95 % CI 47, 79 %, P < 0·001) for an 32 increase in crisps of 1 portion/d. 33 Conclusions: The SFFFQ has been shown to be an effective method of assessing 34 diet quality. It provides an important method for determining variations in diet 35 quality within and across different populations. 36 Understanding the quality and variety of the diets of local 44 populations is essential to assess needs and evaluate the 45 effectiveness of subsequent interventions designed to 46 improve dietary intake. In the UK, local health and social 47 care organisations are often limited to collecting dietary 48 data through health and lifestyle surveys (1, 2) . Diet is just one 49 of many topics covered in these surveys (e.g. references 3 (5) . Meaningful comparisons could be made not only 75 These were developed in the USA (7, 8) and their 76 generalisability for assessing diet quality at local levels in 77 UK settings is questionable. Other approaches focus on 78 specific food types (9) (10) (11) , specific nutrient intakes (12) (13) (14) (15) , 79 specific populations (16) (17) (18) (19) or are used to screen patients' 80 diets (20) (21) (22) (23) . These tools are therefore not appropriate for 81 use in population surveys. 82 Local health organisations in the UK rarely have a 83 nutritional epidemiologist and thus any survey tool needs 84 to be relatively straightforward to administer and then 85 analyse. Short methods cannot collect meaningful data on 86 nutrient intakes. However, local health departments are 87 concerned primarily with the quality of peoples' diets, to 88 inform policy making and commissioning. All local 89 authority areas receive data on adult fruit and vegetable 90 intake as part of the Public Health Outcomes Framework 91 (http://www.phoutcomes.info/). While it is acknowledged 92 that this reflects only one part of a healthy balanced diet, it 93 is used as an indicator for a healthy diet (24) . Developing a 94 measure or score of wider diet quality may be the most 95 appropriate way of presenting the results in a simple and 96 informative way for policy makers, with the additional 97 benefit that it can be used to identify differences between 98 population groups within a local authority boundary -99 essential for effectively targeting services or interventions. 100 The concept of a healthy diet score based on a short 101 dietary assessment tool has been used successfully in 102 other countries to categorise adults by the overall 103 healthiness of their diets (25) (26) (27) (28) (29) (30) . While it is not appropriate 104 to use these specific tools in the UK due to dietary 105 differences, the results of these studies support the 106 development of similar tools in the UK. 107 There is a need to develop new dietary assessment tools 108 in the UK that are self-administered, comparatively easy 109 for people to complete, simple to analyse and interpret, 110 and capture the level of detail of dietary intake that is 111 appropriate in population health and lifestyle surveys. Our 112 research aims to develop a quick, simple, cost-effective 113 method to collect dietary information from a large number 114 of people. The present paper describes a short-form FFQ 115 (SFFFQ) and its validation in comparison to a previously 116 validated more comprehensive FFQ and a 24 h telephone 117 diet recall. A dietary quality score (DQS) based on the 118 SFFFQ is described and the components of the SFFFQ that 119 significantly predict the FFQ's DQS are presented. 120 Materials/participants and methods 121 A systematic review was conducted which found that no 122 short-form diet questionnaire had previously been devel-123 oped for integration within population health surveys in 124 the UK. A number of informative tools, including 125 PrimeScreen (8) , the Dietary Instrument for Nutrition Edu-126 cation (DINE) (15) 
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, the Fruit/Vegetable/Fiber Screener and 127 the Fat Screener (31) , were identified and were used to The SFFFQ was compared against a 217-item FFQ 142 which was used in the UK Women's Cohort Study (32, 33) . 143 The FFQ asks how often, on average, specific amounts of 144 each food have been eaten during the past 12 months. The 145 FFQ is capable of assessing nutrient intakes and has been 146 validated against 4 d diet records (34) . 147 The questionnaire data were collected between June The diet recall covered a 24 h period, up until midnight 197 the day before the interview. It was broken down into 198 three passes: a quick list, a detailed pass and a review (37) . 199 Information on brands, cooking and preparation methods, the diet recall. Agreement between the methods was 256 assessed using the κ coefficient; the DQS was split into 257 tertiles for comparisons (<8, 9-11 and >12). Agreement 258 was considered to be very good for κ = 0·81-1·00, good 259 for κ = 0·61-0·80, moderate for κ = 0·41-0·60, fair for 260 κ = 0·21-0·40 and poor for κ = < 0·20. Correlation between 261 the SFFFQ and the two other methods was assessed using 262 Spearman's rank order correlation coefficient. 263 For comparisons, a healthy diet was defined as having 264 an overall DQS of >12 measured using the FFQ. The value 265 of 12 was chosen as a cut-off as the average DQS was 11·4 266 for the FFQ and therefore a score of >12 was above 267 average. The twenty food items of the SFFFQ were com-268 pared with the DQS of the FFQ using logistic regression. 269 The calculated odds ratios estimated which foods on the 270 SFFFQ were the best predictors of diet quality as measured 271 by the FFQ; an odds ratio greater than 1 indicated an 272 increased chance of having a healthy diet if that particular 273 food item was chosen. A total of sixty participants were randomly 280 selected from those who expressed an interest in taking 281 part in the telephone interview. Of these, fifty people were 282 interviewed. Due to the exclusion of participants returning 283 blank FFQ and participants who recorded implausible 284 energy intakes, 705 FFQ and forty-seven diet recalls were 285 included in the analysis (see Fig. 1 ).
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286 Table 2 shows that approximately half of the partici-287 pants were female and their average age ranged between 288 53 and 62 years, depending on which dietary assessment 289 method had been completed. The majority of participants 290 engaged in some exercise, were non-smokers and had 291 moderate alcohol consumption. Over 90 % of participants 292 were white and approximately 75 % owned their own 293 home. Demographic characteristics were similar for par-294 ticipants completing the three different dietary assess-295 ments except that there were slightly fewer smokers and a 296 higher percentage owning their own home among those 297 completing a diet recall. 298 The mean DQS derived from the SFFFQ was 11·4 299 (SD 1·6) from a possible 15 (Table 3) . For the FFQ it was 300 also 11·4 (SD 1·7) and was 9·5 (SD 1·9) for the 24 h diet 301 recall. No statistically significant differences were 302 observed for the mean DQS between the SFFFQ and the 303 FFQ. The DQS derived from the 24 h diet recall was sig-304 nificantly lower than the DQS from the SFFFQ (P < 0·001). 305 The weight of the food components which had been 306 coded to make up the DQS differed significantly between 307 the SFFFQ and the FFQ (P < 0·001). The FFQ estimated 308 consumption in grams of all components to be approxi-309 mately double compared with the SFFFQ, except for oily 310 fish which gave similar gram weights (P = 0·01; Table 3 ). 311 The mean difference between the FFQ and the SFFFQ was 312 2·2 portions (175 g) for fruit, 1·6 portions (126 g) for 313 vegetables and approximately 40 g for both fat and NMES. 314 The SFFFQ agreed more closely with the diet recall in 315 estimated grams of the DQS's components, with no sig-316 nificant differences seen in the grams of fruit (0·6 portions) 317 and vegetables (0·1 portions) between the methods. Oily 318 fish was significantly lower in the diet recall (P = 0·009), 319 while intakes of fat (P < 0·001) and NMES (P = 0·003) were 320 significantly higher in the diet recall compared with 321 the SFFFQ. 322 The overall DQS showed fair agreement between the 323 SFFFQ and the FFQ (κ = 0·38, P < 0·001). The components 324 of the DQS showed moderate agreement for oily fish 325 intake (κ = 0·46, P < 0·001), fair agreement for fruit 326 (κ = 0·35, P < 0·001) and vegetables (κ = 0·27, P < 0·001) 327 and poor agreement for NMES (κ = 0·20, P < 0·001) and fat 328 (κ = 0·09, P < 0·001) intakes between the SFFFQ and the 329 FFQ. The DQS and its components showed poor 330 agreement between the SFFFQ and the diet recall 331 (κ = 0·02-0·07) except for fruit intake, where agreement 332 was fair (κ = 0·20, P = 0·027; Table 4 ). 333 The components of the DQS were all significantly cor-334 related when comparing the SFFFQ with the FFQ (all 335 P < 0·001). Comparison of the SFFFQ with the diet recall 336 showed weaker association, with correlation coefficients 337 significant only for fruit (P = 0·017) and vegetable intakes 338 (P = 0·022; Table 4 ). 339 A number of individual food items on the SFFFQ sig- 
SFFFQ, short-form FFQ; DQS, diet quality score; NMES, non-milk extrinsic sugars. *Overall DQS split into tertiles for comparison by κ. †Correlation coefficient cannot be calculated for DQS as this has been converted to a categorical variable.
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A useful way to summarise the results from the SFFFQ 381 is to calculate the DQS presented in the current paper. An 382 Excel spreadsheet is provided as supplementary material to 383 the present paper (see online supplementary material 2) 384 which can be used for this purpose. Researchers can enter 385 the results from their SFFFQ data collection and the DQS 386 will be automatically calculated. This adds an additional 387 dimension to this dietary assessment tool, increasing its 388 usefulness in larger population surveys. This score reflects 389 important aspects of diet quality (fruit, vegetable, oily fish, 390 fat and NMES intakes) but does not cover all aspects of the 391 UK's dietary recommendations (http://www.food.gov.uk/ 392 sites/default/files/multimedia/pdfs/nutrientinstitution.pdf). 393 It should be noted when applying the DQS that advice to 394 include 'plenty of starchy foods', 'some protein-rich foods', 395 'some milk and dairy' and 'just a little saturated fat and salt' 396 were not included in the score. Additionally, applying a 397 DQS will not capture the complexity of individuals' diets 398 and is appropriate only for use in population-level 399 analyses. The DQS is applied universally (i.e. it does not 400 vary by age, sex or ethnicity) and it will not be appropriate 401 for use in all contexts. 402 Although agreement is the most appropriate compar-403 ison for validation studies, the majority of published (41) , FFQ (8, 20, 23, 30) and diet histories (28, 42) . Correla-412 tion coefficients for vegetable intake ranged from 0·36 to 413 0·70 for other short-form dietary assessment tools in the 414 literature compared with weighed records (41) , FFQ (8, 23, 30) 415 and diet histories (42) . The measure of agreement used in 416 the present study, the κ statistic (43) , can be used to com-417 pare categorical scales; hence we split the DQS into tertiles 418 for comparison between the tools. The κ value comparing 419 the SFFFQ and the FFQ was 0·38, considered to be 'fair' 420 agreement (44) . This compares well with other dietary 421 screeners, for example, measuring fast-food consumption 422 in adolescents where κ of 0·03 was obtained compared 423 with three 24 h recalls (45) . 424 The SFFFQ and the diet recall did not show good 425 agreement or particularly good correlation. It is important 426 to note that these two dietary assessment methods aim to 427 measure different aspects of dietary intake. The diet recall for lutein to r = 0·41 for α-carotene (correlation was not 470 significant for lycopene or cholesterol). The authors con-471 cluded that it was a useful tool to describe diet patterns in 472 women (25) . A Recommended Food Score was developed 473 from twenty-three of the sixty-two items on an FFQ 474 designed in the USA. This was a simple calculation based 475 on whether these 'healthy' foods were consumed at least 476 once weekly and the Recommended Food Score was 477 shown to be inversely associated with mortality in 478 women (26) . A similar approach to the DQS of the present 479 study was taken in Denmark with a DQS based on fruit, 480 vegetable, fat and fish intakes. It was deemed to be an 481 appropriate tool to classify individuals into high, average 482 and low diet quality as it was shown to be associated with a 483 high diet quality as measured by a 198-item FFQ and the 484 absolute risk of IHD (30) . These studies and the current result 485 support the proposal of a DQS based on a short dietary 486 assessment tool being used to summarise diet quality. 487 Having a daily portion of certain food types significantly The results of the current validation study show that 514 using the SFFFQ in large population surveys instead of a 515 longer, more time-consuming and expensive FFQ may be 516 appropriate in studies that do not require nutrient intake 517 information but only require an indication of diet quality. 518 The SFFFQ is a quick and easy and therefore cheap dietary 519 assessment tool that could be used in situations where the 520 use of longer and more expensive dietary assessment tools 521 is not feasible. The DQS based on fruit, vegetable, oily 522 fish, NMES and fat intakes was found to be a useful tool in 523 ranking diet quality. 524 Acknowledgements 525
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